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For libraries of protein variants, all cloning steps were undertaken such that the number of colony forming units was much greater than the

number of possible unique variants. Biochemistry experiments were performed in biological duplicates or triplicates, wherever applicable, and

data were collected in triplicate. The sample sizes were sufficient as they showed differences between samples that were corroborated with
orthogonal assays.

No data relevant to the findings of this study were excluded.

The MISER technique was performed once overall, and this library was further subdivided into two distinct sub-libraries for sequencing and
analysis (Slice 4 and 5; see SI). The MISER library enrichment data presented here is somewhat sparse and only a relative measurement of
CRISPRi function. However, the large-scale features of acceptable domain and sub-domain level deletions each contain hundreds of exemplary
variants, and furthermore individual representatives were extensively validated by in vivo and biochemical assays. In vivo and in vitro
experiments were repeated multiple times to verify reproducibility. Mammalian cell culture experiments were run in triplicates. Comparable
results were obtained and are reported as mean +/- SD.

Randomization was not relevant to the study as the assays relied on automated readouts from instruments.

Blinding was not observed as the assays relied on automated readouts from instruments.

Mouse monoclonal Anti-Flag-M2 (Sigma-Aldrich, #1804, clone M2), HRP-conjugated mouse monoclonal Anti-Beta-Actin (Santa Cruz
Biotechnology, #sc-47778 HRP, clone C4), HRP-conjugated sheep Anti-Mouse (GE Healthcare Amersham ECL, #NXA931).

All antibodies are validated by their respective manufacturers.

Mouse monoclonal Anti-Flag-M2 (Sigma-Aldrich, #1804, clone M2): https://www.sigmaaldrich.com/certificates/COFA/F1/F1804/
F1804-BULK________SLCD3524__.pdf.

HRP-conjugated mouse monoclonal Anti-Beta-Actin (Santa Cruz Biotechnology, #sc-47778 HRP, clone C4): https://
datasheets.scbt.com/sc-47778.pdf.

HRP-conjugated sheep Anti-Mouse (GE Healthcare Amersham ECL, #NXA931): https://cdn.cytivalifesciences.com/dmm3bwsv3/
AssetStream.aspx?mediaformatid=10061&destinationid=10016&assetid=13500.

U-251 human glioblastoma cells (Sigma-Aldrich, #09063001), HEK293T human kidney cells (293FT; Thermo Fisher Scientific,




